Abstract A health companion is a patient who supports another patient or patient group with a similar health condition. Health companions deliver more and more support by the Internet. However, little is known about the characteristics of the users, their motivation, type of technology used and effects on health and the healthcare delivery process. The objective of the paper is to understand motivation, technology and effects of on-line health companion contact in the Netherlands concerning chronic diseases (DBM, COPD, CHF, CRD, CMD). The On-line Health Companion Contact Model was created to frame the research process. An extensive on-line questionnaire was taken from patients with various chronic disorders and using on-line health companion contact to obtain quantitative and qualitative data. Obtaining information was found the key motivation for applying on-line health companion contact and several characteristics play a role in the selection to use a specific website, including: closed access; the topics discussed; the easy use; the type of users and a clear structure. Respondents prefer website facilitated by a forum or social networking site. Other factors are the possibility to share experiences with other patients, to find recognition and understanding and to meet new people. These positive aspects are of greater importance than the perceived barriers including privacy concerns, negative stories and whining other users and concerns regarding the quality of information. On-line health companion contact can increase the quality of life and self-management because respondents perceived to be better informed, better able to accept their disease, better deal with their situation and to receive an increased amount of social support.
Introduction

Background
The Dutch healthcare system experiences tensions because of increasing and changing demands for healthcare services. Demographic changes will have serious impact on the healthcare sector from 2015 to 2025 and become imperative from 2025 to 2050 [1] . The life expectancy increases and more people reach high age. Also, the number of persons with a chronic disease is expected to increase in the next twenty years. The largest increase is expected in the number of persons with diabetes and osteoporosis [2] . In addition, an alarming trend can be observed at the supply side of healthcare as relatively less juvenile are available for a job in this sector leading to an even larger shortage of healthcare personnel in the near future. Last but not least, tight budgetary constraints and increasing demand for high quality increase the tension on the healthcare sector even more [3] .
The increasing production gap is of great concern to policy makers [4] . Therefore, the Ministry of Health invests in innovations in healthcare to limit problems on the labor market. Government policy is to provide healthcare services to chronically ill close to their houses. The current vision is that people have to take more responsibility in the prevention and treatment of disease. This phenomenon is called self-responsibility. The question is how to empower patients in order to pick up this responsibility. To reach that, they need more health information, specific information concerning their own health condition and tools to support their daily activities at home, a coach or support from others who can help them or give advices [5] . This form of support may come from health companions: persons in similar situations with similar impairment. With the rise of social media health companions no longer have to meet physically but exchange ideas via the Internet. So, on-line health companion contact refers to contact between people with similar health problems which support each other on the Internet [6] . Other terms used are on-line support group, virtual contact group or community, self help group, Egroup and peer-to-peer on-line support group. This study focuses on on-line health companion contact among chronically ill.
Previous research
Patients seek (on-line) health companion for contact emotional processing, social contacts and knowledge exchange for coping with their disease ( [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] ). Aspects that played a role included: find and share information; share experiences; share advices; increase self-confidence; better accept health complaints and deal with them; acquire the sympathy and empathy of health companions; find social support; develop a (new) social identity; experience the feeling of togetherness and common purpose; and advocacy.
A great variety of Dutch on-line health companion contact services exist depending on their purposes, type of users, size, structure and form. Patients often prefer on-line health companion contact above participation in face-toface groups because of advantages such as independence of time, place and reasonable costs. Participants can reach a wider range of other patients and thereby gain access to even more information [17] and support for coping [20] . Cummings et al. [21] found that people who receive little social support are active participants in on-line health companion contact. Participants have the possibility to communicate anonymously, which allows for discussing sensitive or controversial topics. People find emotional support and get the opportunity to share their stories and concerns with other patients [14] . This empathic or affective type of support is characterized by comforting and encouraging, or at least showing sympathy and understanding of what others experience. Of particular importance is the 'recognition' experienced by on-line health companions. Little is known about the effects on health conditions, however, weak evidence was found that on-line health companion contact contributed to reducing healthcare consumption ( [14, 17] ). Several studies focus on the 'service side' of on-line patient support groups and report how often certain on-line health companion groups were visited and how often people sent postings to these groups during a certain period ( [22, 23] ).
Patient empowerment refers to the new, proactive role of patients concerning their own health and care, a phenomenon that developed rapidly with the computerization of the society [17] . The potential to empower patients through on-line health companion networks is subject of debate ( [18, 24, 25] ). There is a lack of empirical evidence of the effects of using on-line support groups on patient empowerment ( [26, 27] ). A first study by [28] suggests that participation in on-line health companion contact can contribute to the patient empowerment.
Very few studies reveal disadvantages like limited access for the illiterate and persons with other communication disabilities, lack of non-verbal cues, undetermined quality and reliability of information, the confrontation with negative aspects of the disease in the (near) future, and even the delay of seeking professional help. Physicians who acted as an editor of on-line forums found that information exchanged by patients was often conventional and not harmful to health companions ( [29, 30] ). Cotten and Gupta [31] and Uden-Kraan [29, 32] found that persons using the Internet regarding health and disease are young, with high education level and having a job, so a natural exclusion exists of other persons. However, a recent study conducted among 1,700 Dutch people above 45 years of age showed that this group is completely familiar with computer usage and the on-line environment [33] . They use the computer at work and/or for leisure. The most frequently used applications are e-mail and surfing the Internet, but also word processing, Internet banking and Facebook are used by the majority of respondents. comScore [34] showed that Twitter is also an attractive tool used by Dutch persons with age between 45 and 54 and that the majority of the 10 million worldwide Twitter users is 35 years or older.
Finally, since in some cases there are no formalized guidelines or professional moderators for websites, the exchange within the group might include negative, aggressive and socially inappropriate remarks [35] . Obviously, design criteria for the on-line application must comply to the appropriate computer-mediated communication standards [19] and security standards [36] .
Research objective
The objective of this research is to characterize users of online health companion contact, to delineate their motivation and to find effects on self-management. The focus is on the Dutch population with high incidence chronic diseases [37] , i.e.: chronic heart failure (CHF), diabetes (DBM), asthma or Chronic Obstructive Pulmonary Disease (COPD), rheumatic diseases (RD), chronic renal disease (CRD) and chronic muscle disorders (CMD). What motivates people with these chronic diseases to use health companion contact and to what extent does this increase self-management?
To answer this key question, further research questions are derived:
1. To what degree is on-line health companion contact used by people with chronic disease explained by predisposing factors, 2. enabling factors, and 3. need for care factors? 4. How is on-line health companion used? 5. What is the effect on health outcome? 6. What is the effect on self-management?
Method
First, a literature and desk study was applied to frame user and context characteristics, and to identify available tools for on-line health companion contact. Second, an on-line questionnaire was taken from on-line health companions in order to rate the characteristics and technology qualitatively and quantitatively. Finally, the results were analyzed and discussed.
On-line health companion contact model
The literature study was conducted to find relevant background information and a suitable model to describe factors affecting the choices of patients to use health companion contact services on the Internet. The on-line search engine Google and Pubmed database were visited. Table 1 shows search terms and synonyms used in various combinations. This yielded several hundreds of articles related to health behavior, health information seeking on the Internet and on-line health companion contact. Meaningful papers were selection based on the keywords and after reading the abstracts.
To analyze and explain the factors which affect health behavior and Internet use for health related purposes among chronically ill, models and frameworks on patient decision making were drawn from literature. We derived the On-line Health Companion Contact (OHCC) Model shown in Fig. 1 , from the Chronic Care Model and the Complementary and Alternative Medicine (CAM) Healthcare Model. The OHCC Model provides an overview of the different factors found in literature that influence the motivations of patients for using on-line health companion contact. It consists of different steps; the first three steps refer to factors describing the characteristics of users. The fourth step 'on-line health companion use' describes the content, manner and purpose of use. The last step refers to the outcomes of care, identifying the effects on health and self management.
An explorative desk study was performed to understand different types of health communication technologies and on-line health companion contact available. Again, on-line search engine Google and the Pubmed database were consulted by using key terms as presented in Table 1 . An overview of on-line health companion contacts organized around the chronic disorders DBM, CHF, CRD, rheumatic diseases, asthma or COPD and chronic muscle disorders is shown in Table 2 .
Finally, operational on-line health companion contacts were collected, again by feeding the key terms into the Google search engine and restricting to Dutch sites. Four selection criteria were added:
-The website has to be used actively (everyday messages are posted); -The number of registered users has to be large (more than 100 registered users); -The website provides space for posting items for research purposes; -Access is open for everyone to read messages (to react registration might be needed).
In total, 28 different websites matched these criteria. Six were organized around DBM, four around CHF, three around CRD, eight around rheumatic disorders, five around Asthma/COPD and two around chronic muscle disorders. The websites for rheumatic patients included both, forums focused on rheumatic disorders in general and two forums for people with specific chronic rheumatic disorders. All websites could be accessed free of charge. The majority of websites allowed everyone to read messages. For posting messages, stories or reactions registration was required from the webmaster. The results are shown in Table 2 .
The administrators or webmasters of these on-line tools were contracted via email, and asked for permission to post la link to the on-line questionnaire. Twenty four out of 28 webmasters provided permission, five did not respond, not even after reminder emails. The websites included in this study are summarized in Table 4 . The calls to include respondents were made specific for each website. The on-line questionnaires could be completed during 25 days (March19 to April 12, 2010).
The on-line questionnaire
The concepts included in the OHCC Model were validated against a sample of actual participants of on-line health companion contact. A questionnaire was chosen over conducting interviews because the tool of interest is an on-line service and it is assumed that the best results will be obtained when assessing this by the same medium. In addition, on-line questionnaires are efficient. The questionnaire was designed using the on-line tool SurveyMonkey.com.
The questions were developed based on the conceptual framework, the background information and the relationship between them. Theoretical concepts were chosen according to the OHCC Model. Questionnaire items were grouped into themes, for example personal characteristics, ordered on the assumption that it would be easier for the patient to start filling out questions about general characteristics and experiences, before asking specific information about their perspectives, motivation and purposes. A pilot version was trialed for intelligibility and usability with 12 public health researchers and interested colleagues. After that, a few modifications were applied with respect to phrasing questions and the number of questions.
The on-line questionnaire mainly consisted of closed items, which were among others based on parts of validated questionnaires. Some concepts of the OHCC Model were not covered by the closed items. A few open items focused on collecting new and in-depth information concerning motivation. The questionnaire was developed so that it could be completed within a maximum of 15 min. Furthermore, it was created in Dutch, the respondents' native language. The measures included in this study are summarized in Table 3 , with open-ended items within brackets. The complete questionnaire can be found in [38] .
In total 353 users clicked on the hyperlink to fill out the questionnaire. Obviously, a response rate is not available due to the fact that it is not known how many participants of the on-line groups under study red the calls. From the people who clicked on the hyperlink, 195 (55%) filled out the questionnaire completely as seen in Table 4 .
Analysis of results
The analysis of the quantitative and qualitative data obtained from the on-line questionnaire and literature research lead to results with a descriptive and explorative character. The opinions of the patients about using on-line contact and to what extent it increases their selfmanagement have been studied. A structural analysis was applied to evaluate the responses. Similar answers are grouped together and when at least 5 respondents propose a comparable answer the group is labeled and presented in tables. Percentages of various closed responses options are also presented in tables. Patterns of users of on-line health companion contact are described.
Results
Characteristics of respondents
Sociodemographics Respondents are likely to be female, married and Dutch (Table 5 ). The mean age is 44.3 (SD= 12.2) with the youngest respondent being 19 years of age and the oldest 69. Most of the respondents are aged between 41 and 60 years old. A wide range in educational level is found: 6.2% attended university, a great part conducted high vocational education and secondary vocational education and two people did not receive education beyond primary school. It appeared that a great part of the respondents (59%) have a net income less than €1,400. This is low compared to the net monthly middle income in Netherlands, which is €1,494 [39] . However, 19.0% of the respondents did not want to provide information about their income. In total, 29.3% of the respondents have a paid job, most of them for more than 20 h. In total 30.2% of the respondents receive social benefits either because they are not able to have a job or rejected to work because of health problems. Also some respondents who selected the response option 'other' reported that to receive Wajong, which is a payment for young disabled [40] . If people suffer Internet and computer usages In general, respondents are extensive Internet and computer users. They all used a computer at home and about 35% also used a computer at work. Except one, all respondents had access to Internet at home. In addition, almost all respondents used Internet for other purposes than email. The mean time spent on the Internet was 16 h per week. Over 40% of the respondents reported that they typically use the Internet maximal ten hours a week.
Social structure Over 60% of the respondents lived together with two or more other people. The majority was able to talk about their health with persons close to them. Additionally, over 60% could ask questions about health to family, friends or people in their neighborhood. Respondents became familiar with the possibility to use on-line health companion contact in different ways: 33.8% learned more or less randomly about this tool while surfing the Internet and using the search engine Google for health related purposes; others got introduced to this on-line application by recommendations from others including patients (9.2%), healthcare providers (9.2%), family or friends (5.6%). Further, 24.6% of the respondents selected the response option 'other.' From this group, 15 people reported that they learned about the possibility to use on-line health companion contact via Hyves and 6 people via a patient organization where they belonged to. In advance of using on-line health companion contact only 12.3% of the respondents already knew another user of this tool.
Personal factors 21.5% of the respondents need help in taking care of themselves. Except a few respondents who rarely or never (3.6%) asked questions to their medical Access to conventional healthcare services In general, regular healthcare services were accessible according to the respondents: About a quarter had to deal with waiting lists and they could be reached within 30 min for almost 70% of the respondents.
Need for care factors As could be expected, respondents with different chronic disorders were involved in this study. Most of them (36.4%) had a rheumatic disorder followed by Asthma/COPD (27.7%). Less respondents with the other chronic disorders on which this study has focused were obtained. Some had multiple of these chronic disorders for example DBM and CHF. A few respondents used the on-line contact because a partner or a family member suffered from a chronic disorder. Overall, respondents were negative about their health status, however over 65% reported to be happy and 13.3% even very happy. The characteristics of the respondents are summarized in Table 5 .
User experience, motivation and effects
Perceived risks In total 140 respondents answered the open-ended question if other risks, than those mentioned in Table 9 (that everyone had access to my data; to become dependent on on-line contact; to receive incorrect information), were perceived in advance of using on-line health companion contact. The greatest part (68.8%) reported that they did not perceive any risks. On the other hand, 9.3% of the respondents mentioned privacy concerns as a risk, which also appeared from the closed item: the fact that everyone had access to personal data was perceived as a risk by 35.9%. Furthermore, 7.1% experienced the negative stories and the chance to feel worse because of using online contact as a risk. Five respondents mentioned that there were no risks if being careful in providing data. Finally, a few users perceived the possibility to receive wrong information or misuse of other users as a risk.
Perceived barriers The majority of respondents (84.1%) did not have any hesitations in advance of using on-line health companion contact. 31 respondents reported that they experienced some hesitations and described them. Ten users reported to perceive negative stories of other users as a barrier which was also perceived as a risk as aforementioned. Another barrier which was reported eight times included the uncertainty if using this on-line tool was the right way to deal with health problems. Finally, privacy concerns were experienced by seven respondents as a barrier which was also mentioned as a risk. Other barriers reported only once were limited computer skills and no (Table 15 in [38] ) regarding disadvantages which were described in literature. These statements were experienced not that annoying because the scores ranged from 2.02 (not annoying) to 3.05 (neutral). The fact that it is difficult to estimate the quality of some messages was experienced as most annoying (mean score of 3.05); the possibility that typed messages can be interpreted wrongly came in second (mean score of 3.03) and that questions were not always answered completely came in third (mean score of 2.88). The majority of respondents (60.5%, Table 6 ) did not perceive additional disadvantages besides those mentioned in the statements as described before, which is a large number compared to the other reported disadvantages. Again the discussions which can make users feel worse were mentioned as a negative aspect of on-line health companion contact. This is an important issue because it was also mentioned as a risk and barrier. Also privacy concerns were experienced as disadvantageous which is in agreement with the perceived risks and barriers. Feelings of uncertainty were mentioned by 8 respondents which was similar to the perceived barriers.
Perceived benefits In general, respondents perceived the statements concerning advantages as important, which was in agreement with literature as described before. The most important advantage is the possibility to get into contact with others that find themselves in a similar situation quite easily (mean score of 4.11 on a 5-point scale). To be able to express themselves because of writing down their feelings and to meet people with whom they would otherwise not get into contact with were also perceived as important advantages. Feeling a sense of safety because users do not have to reveal who they are, was perceived as the least important advantage (mean score of 3.23). Additional benefits were mentioned by 135 respondents from which could be suggested that obtaining information or sharing experiences were important benefits (Table 7) . Also easy (7.4%) use and recognition (6.7%) were reported. Other advantages which were mentioned by less than five respondents included anonymity and becoming less dependent of healthcare services.
Healthcare and satisfaction In total 86% of the respondents was satisfied and 14% was unsatisfied with the healthcare services they received. A great part (19.8%) reported to be satisfied because they received proper and effective care. Also 19.8% was satisfied because healthcare providers were listening to them and took them seriously. Furthermore, 17.4% was satisfied because the received care fitted with their needs and situation. The fact that patients could always consult their healthcare professional was also a reason to be satisfied. Finally confidence and good guidance played a role. In contrast, nine respondents were unsatisfied because they received a wrong diagnosis or information. Seven respondents mentioned that healthcare providers were not listening to them, three reported to feel approached like a number instead of a patient; that money was of greater importance than proper care or that there was a lack of solutions for health problems.
Perceived need for on-line health companion contact Respondents reported various reasons why they used on-line health companion contact or professional healthcare. For eight it was important to talk about problems and have contact with other patients. According to seven respondents, people in a similar situation were better able to understand them than medical doctors. Finally, five respondents mentioned by that it provided support and advice about how to deal with their disease. Next, 38 respondents argued that they feel more need for regular healthcare services rather than on-line health companion contact. Only medical treatment or medicines were helpful to deal with their health problems; talking with health companions did not help to make you better. It was also argued that healthcare professionals have the knowledge and expertise and therefore they were more helpful than online health companion contact. Five respondents did not need mental support, on which on-line contact has focused. The third group of respondents (37.5%) perceived need for a combination of using regular healthcare services and online health companion contact. 15.6% experienced that regular health services were needed for the medical part and on-line health companion contact for the mental part. Others (10.0%) mentioned that regular services focused on the theoretical part and on-line contact on the practical part, which means experiences and tips about how to deal with a disease in daily life. Also 8.8% of the respondents argued that on-line contact is complementary to regular healthcare services. Finally, six respondents reported that they become better informed and able to ask questions to their healthcare professionals.
Acquired knowledge and recommendations The majority (53.8%, Table 9 ) sometimes obtained advice. Recommendations to visit healthcare professionals were obtained rarely or never by 48.2% of the respondents. From those who received advice, 57.9% was persuaded to follow this advice sometimes.
Content of use
Although it was expected that mainly people who were recently diagnosed used on-line health companion contact, it appeared that people in all different stages of their illness were participating in these groups: 83.1% used this tool since a half year or longer; 32.3% already used it longer than 2 years and 7.7% visited the specific website for the first time (Table 9 ). Secondly, there was a wide range in the frequency of use, ranging from less than one time a month to multiple times a day, 33.3% used it multiple times a week. Also the duration of use per visit varied among users. A great part (47.2%) used on-line health companion contact for 10 to 30 min.
Website characteristics Respondents described various reasons why they selected the website they were using currently. The topics discussed on forums or networks were considered important by 19.5% of the respondents. From these 38 respondents, 25 used a specific website because it focused on their disease and a lot of information was provided. Also, 9.2% mentioned the easy use as reason to select a specific tool. It was important that the website was easy accessible and comprehensible. A few users reported explicitly that Hyves was very attractive because they had already a profile on this network, therefore they could easily become a member of a group concerning their disease. Another technological issue is access; 7.7% rather use websites with closed access than open access and 4.6% argued for the other way around. This preference for closed access was also measured with the closed item concerning access as shown in Table 9 . Furthermore, the type of users played a role according to 7.7%, for instance the age of members. A good example is the community for young people with rheumatic disorders, where youth can discuss their problems with each other. Four respondents indicated that they find it important to talk with people of similar ages. The organization of the website was important for 6.2% of the respondents. They visited a website as it was provided by a patient organization where they belonged to, for example the VSN, because this provided feelings of confidence. The technology used was important for 5.6% of the respondents to select a website. Among others, the structure and lay out of a website were reported to be important. Forums which provided a clear overview were attractive to use and Hyves was experienced as an accessible technology. Furthermore, 3.1% preferred a large number of registered users as important. Finally, 3.1%
argued that the fact that they were allowed to use a website whenever they want without consequences or liabilities and that they could react to messages whenever they want were important in selecting a website. In addition, respondents could report how enjoyable they experienced different technology used regarding on-line health companion contact. As seen in Fig. 2 forums were the most popular among the respondents (mean score 3.13). Also respondents were satisfied with social networking websites such as Hyves (mean score 2.59). This was comparable with openended responses about the selection of a specific website where respondents reported to prefer Hyves or forums which were structured well.
Type of user From the 44 respondents who explained their role, 47.7% reported that they read messages of others and sometimes react on these messages. Others (25%) described that they post messages, read messages of others and start new discussions. For example one of these active users described that it was helpful for her to write down their feelings and read other stories to find recognition. Five respondents rarely or never used on-line health companion contact or just became a member and could not say what type of user they were. Finally, three users were also a moderator and performed different tasks to organize the website.
Purpose/motivation of use Respondents described various motives for using on-line health companion contact: 36.6% indicated to use this tool to obtain information related to their disease, either because they just received the diagnosis or were interested in more specific information about the disease or treatment. Obtaining information also concerned asking questions, finding answers or acquiring advice. Next, 19.4% of the respondents would like to read stories of other users to see how others deal with their disease; probably they could learn something from them. The motives to obtain information and share experiences partly overlap. Among others respondents argued that they would like to learn more about their disease and how to deal with it, which means obtaining information and experiences from others. In addition, 13.1% described that they aimed to find recognition and understanding for being ill. This recognition could be obtained by other patients, rather than from professional healthcare providers or family members, because health companions know what it means to suffer from a specific disorder. Another important reason was to meet new people and come in contact with people in a similar situation (8.4%). Also 5.8% of the respondents were just curious about these kinds of websites and what others described about their diseases. In addition, some reasons were mentioned less than five times, including among others: just for fun, the convenience of using this tool from home, to pass time, poor guidance and information of doctor, to be able to help others, possibility to express feelings and because a partner or family member was chronically ill. Respondents were also asked to what extent they agreed with several statements about motives behind on-line health companion contact use. The statement 'It is a way to gather information' was perceived the most important (mean score 4.32). This is comparable with the open-ended answers as just described, where obtaining information was mentioned most frequently. The second most important (4.21) motivation was the curiosity to what others think about something and the third one to help others (3.79). To pass time was considered as the least important. To increase understanding of the reasons for use, respondents indicated how often some factors gave rise to use on-line health companion contact: if they feel need to exchange information with others (mean score of 2.66 on a 4-point scale); if they heard new information concerning their disease (mean score of 2.65); if they were curious about other health companions or if they would like to share experiences with others (mean score of 2.64).
Manner of use Respondents were likely to use on-line health companion contact in combination with other healthcare services (88.2%). Various types and combinations of health services were used. In general, respondents visited certain medical specialists, either in combination with other healthcare services or not. The majority (33.1%) consulted multiple healthcare professionals including various medical specialists, therapists and GPs. Some of them also consult specialized nurses, therapies or home care. Next, 20.3% of the respondents only received care of medical specialists especially rheumatologists, cardiologists and pulmonary doctors. Multiple respondents (16.9%) reported to visit medical specialists in combination with therapists for example physiotherapists. Another group (14.0%) con- sulted medical specialists together with the GP. Some respondents (7.0%) only visited a therapist or dietician and a 3.5% visited them along with the GP.
Effects of using on-line health companion contact Many respondents (32.3%) did not report effects on their health because a chronic disorder could not be cured. However, seven respondents added that on-line contact could provide support or fun. An increased feeling of recognition was mentioned by 12.3% as a positive effect. Respondents feel assured by stories of users in similar situations; it provided support when reading experiences of patients with the same problems. Another effect included the increased understanding of a disease (11.8%). Respondents had more knowledge about their disorder, treatment and how to deal with it. In addition, 5.6% described that the most important effect was the obtained mental support. Users provide support and guidance to each other, for instance they feel less lonely. Other respondents (5.1%) only mentioned to experience a positive effect on health, however they did not specify why. Better able to accept their disease was another positive effect indicated by 4.6%. Next, the possibility to tell their story and express their feelings was experienced positively by 4.1%. A few (3.1%) described that they feel better because of increased social contact and the relaxing effect thereof. Furthermore, 2.6% feel more self-confident due to using on-line health companion contact. An overview of the most frequently described effects on health is presented in Table 8 .
Besides the results of the open-ended question, closed responses were analyzed. Respondents appeared to mainly agree with the fact that they better understand their disease because of using on-line health companion contact. The second most important effect concerned the feeling to have the right knowledge to be able to cope well with illness. Moreover, respondents agreed with the statement that they could better think along with their doctors about health. The statement that their health problems were reduced scored the lowest, which is comparable to the finding that most respondents described that no effects on health were experienced as seen in Table 9 .
Discussion and conclusion
The motivations behind on-line health companion contact use and to what extent this tool can increase selfmanagement are affected by different factors. To start, predisposing factors play a role. The sociodemographics of the respondents can be described as follows: ages ranging from 19 to 69; they tend to be Dutch, women and married; they have a wide range of educational levels. Next, as could be expected, Internet usage at home also for non email related purposes is predictive of on-line health companion contact use. Respondents are likely to have the possibility to ask questions and discuss health problems with to close persons; therefore it is supposed that a poor social structure do not affect the choice to participate in on-line health companion contact. Surfing the Internet, in many cases for health related information, is the main source of becoming known with on-line health companion contact and specific websites providing this tool. Furthermore, Hyves pages and patient organizations appear to play a role in the introduction of these websites to patients.
The large amount of female respondents (85%) compared to male is a remarkable finding. Several explanations for this result are suggested. Probably women make more use of on-line health companion contact; however, several other factors might have contributed to the high number of female respondents. For example, in general more women (30.8%) compared to men (24.3%) are suffering from chronic disorders [37] . Although, the diseases included in this study are not predominated by female patients, DBM and COPD are even more prevalent among men ( [41, 42] ). When comparing the findings of this study with another study conducted among users of on-line health companion tools, it appears that they also found high percentages of female users. Uden-Kraan found that 91% of the users of the on-line support groups under study were a woman. These results were expected because the illnesses included in this study, breast cancer, arthritis and fibromyalgia, especially occurred among female patients [29] . Furthermore, women are more likely to complete on-line questionnaires than men. It is suggested that they are more willing to participate or more interested in scientific research. No information about this thought is found in Also the mean age of the respondents (44.3 years) is interesting to discuss which seems relatively young as most chronically ill are above 65 years of age as mentioned in paragraph 2.2. However, in the Netherlands, the mean age to develop COPD is 55 years or older; for DBM this is 63; CRD mainly occurred above 45 years of age; CHF mainly occurred above 65 years of age; asthma targets mainly children and youth; rheumatic disorders and chronic muscle disorders occur at all ages. The mean age of Dutch people in 2010 is 40.1 years [41] . The finding that a great part of the respondents has asthma or a rheumatic disorder, disorders that can occur at younger ages as just mentioned, can explain the relative young sample. Another effect which has to be considered is the assumption that younger persons are expected to make more use of Internet and computers compared to the older generation. However, as described before on-line applications are increasingly used among people above 45 years of age. Moreover elderly could prefer physical contact rather than on-line contact. With regard to these thoughts and findings, the mean age of the respondents seems to be an appropriate reflection.
In general, the respondents are satisfied with the healthcare services they received, among others because it is proper and effective. Multiple respondents value it important that healthcare professionals listen to their stories and take them seriously. Regarding the personal factors, the senses of selfefficacy of the respondents is high as they have confidence in their active involvement in decisions concerning health. Half of the respondents are able to take care of themselves and most of them prefer to have an equal partnership for the involvement in decisions about their healthcare.
Negative stories of other users are perceived as risks and barriers of on-line health companion contact by multiple respondents because they make them feel worse. Furthermore, perceived risks mainly include privacy concerns. Another barrier is the uncertainty if using this on-line tool is the right way to deal with health problems. According to the respondents, the most annoying disadvantages are the difficulty to estimate the quality of some messages, the possibility that typed messages can be interpreted wrongly and that questions are not always answered completely. As additional disadvantages again negative stories and whining of other users and privacy concerns are reported. On the other hand, advantages are perceived. Respondents agree the possibility to get into contact with others that find themselves in a similar situation quite easily as important. Moreover, the most frequently endorsed additional benefits are obtaining information or sharing experiences. Next, recognition and the easy use play a role. These benefits are considered as potential determinants of on-line health companion contact use.
The enabling factors explain on-line health companion contact use. Resources are generally characterized by low incomes compared to the general Dutch population and a high percentage of social benefits. Furthermore, most of the respondents are satisfied with the access to and availability of conventional healthcare services, therefore dissatisfaction with other healthcare services is not likely to play a great role in the decision to use on-line health companion contact. Also the background of people is not considered to be important since the respondents live across the Netherlands in agreement with the distribution of the general population per region.
The need for care factors play a role in on-line health companion contact. Respondents are mainly diagnosed with rheumatic disorders, asthma or COPD. However most respondents reported a fair health status, they indicated to be happy and some even very happy. The combination of different types of healthcare services and on-line health companion contact is seen as most helpful. Conventional health services are needed for the medical and theoretical part. On the other hand, on-line contact supports the mental part and practical part including experiences and advice.
The use patterns of the respondents vary a lot regarding the period, duration and frequency of use. In the selection of a specific website, different characteristics play a role: the topics discussed; the easy use for example Hyves; the access to the website, preferably closed; type of users for example concerning age; the organization of the website; the structure and lay out. Regarding the technology used, Hyves pages and forums providing a clear overview are experienced as attractive and accessible. Moreover, respondents can take different roles; the majority read messages and sometimes reacts on them. Others post messages, read messages and start discussions.
Different reasons for using on-line health companion contact are found. Based on the closed and open-ended responses, obtaining information is the most important motive; sharing experience with other users comes in second. Respondents would like to read stories, to learn more about their disease and how to deal with it. Furthermore, multiple respondents aim to find recognition and understanding for being ill. Another important reason is to meet new people and come in contact with people in a similar situation. Finally some respondents are just curious what others describe about their diseases.
The final study questions are how on-line health companion contact can improve outcomes of care and if it increases self-management. Almost one third of the respondents do not experience any effects on health. Others experience positive effects including an increased feeling of recognition, mental support and an increased amount of social support obtained from stories of other patients in similar situations. According to the OHCC Model, these effects contribute to an improved Quality of Life (QoL). Further, some respondents are better able to accept their disease. From the closed responses it appears that respondents mainly agree with the statements that they better understand their disease and that they had the feeling to have the right knowledge to be able to cope well with their illness because of using on-line health companion contact. Also respondents can better think along with their doctors about health. Regarding these findings and the OHCC Model, on-line health companion contact is suggested to increase the self-management of respondents because they feel better informed.
Limitations to this study
Some bias in the sampling procedure can be assumed because actively used websites are selected for involvement. Probably these websites are visited by more active users. However, regarding the results about the type of users this is not the case. Furthermore, we are dependent on the webmasters who had to react on our request and to provide permission. The main disadvantage of using an online questionnaire is that respondents drop out earlier compared to face to face situations [43] . To limit this drop out it is tried to keep it attractive for respondents to fill out the questionnaire. Despite having taken this into account, a considerable number of respondents only partially completed the on-line questionnaire. To examine whether there is selective attrition, those respondents who completed the questionnaire are compared with the respondents who partly complete it on crucial aspects, such as gender, motivation, perceived benefits and barriers, effects on health. This analysis showed hardly differences in the percentages women compared to men and the motivations perceived as important. After a few questions already a great part of the respondents stopped to fill out the questionnaire. Since the questions on effects of on-line health companion contact use are at the end of the questionnaire, no comparison could be made. Some viable reasons are assumed to play a role in the high number of respondents who leaved the questionnaire. Some users of on-line contact probably do not have the inclination to respond to questionnaires. Therefore, it can be expected that those persons more often decide not to complete it. This might especially be the case if a questionnaire is of considerable length, such as the one used in this study. In addition, it is not possible to check if respondents answered truthfully. However, no solution is available to prevent this problem; it is assumed that the chance for involvement of these kinds of persons is limited. Furthermore, one person can fill out multiple questionnaires. To prevent this, only one questionnaire per computer could be completed. Furthermore, the questionnaire was able to fill out for a limited time period because of the tight time schedule of this project. Finally, the findings of this study are difficult to generalize because of the relative small percentage of respondents with the same chronic disorders. Finally, it should be taken into account that the results included selfperceived outcomes. Respondents themselves estimated to what extent they profited from using on-line health companion contact. This does not prove that they truly profited from this participation. Although this study provides relevant insights into the characteristics of users, motivations and effects as experienced by the respondents, a randomized controlled trial or a longitudinal study is required to evaluate whether respondents are truly empowered.
Recommendations
For prospective research it would be useful to find different patterns of on-line health companion contact use between people with different types of diagnosis by performing a study among a wide variety of patients. When doing so it is important to include a relevant amount of patient for each type of disorder to say something and generalize the results. Furthermore, because this study suggests that on-line health companion contact empowers patients; it would be relevant to investigate this in more detail. A study focused on these effects will provide more insight in how on-line contact can further increase self-management. This information will provide useful recommendations for (Dutch) health policy as this aims to keep patients longer at home.
Almost all respondents have a Dutch nationality. However, no data is obtained regarding ethnicity referring to a group of people with a common culture and language. These characteristics would be relevant to measure in future research as they could play a role as well. Probably some cultures prefer the involvement of healthcare provider rather than taking information form the Internet for example. Therefore it is advised to conduct a similar type of research in other countries.
Regarding the experiences of respondents it is important for webmasters to keep overview and structure in the discussions conducted on websites. Furthermore, because negative stories and whining of other users are perceived as barriers, webmasters are advised to monitor discussion and intervene if necessary. To take privacy concerns into account, it is recommended to make websites only accessible for members for instance by a password. Other characteristics of websites important to consider for webmasters are the topics on which is focused. Seeing that online health companion contact is mainly used because of obtaining health information it will be important to focus on reliable information concerning a specific disease. Another aspect which webmasters can take into account is the age of users and technological characteristics. Also the size of the letters and pictures used on a website are useful to consider.
For users it would be helpful if they are referred to certain websites on which they can expect reliable information. Maybe it is a good idea to develop a kind of quality hallmark. Especially guidance in wide range of online health companion contact is important for youth because it is important that they benefit from the on-line contact instead of confused or concerned. The promotion of on-line health companion contact among young people is also important because within several years these kinds of on-line application would be expected to be widely used for health related purposes.
Patient organizations play an important role in providing on-line health companion contact. Patients feel confident if websites are organized by these organizations. Patient organizations would be function as a platform. Therefore, it is recommended to pay more attention to on-line health companion contact because multiple patients are happy with this tool. Probably organizations could attend their members on the possibility to use this tool or provide for example a forum on their website where patients can share knowledge and experiences. The large number of female respondents indicates that men are less attracted to on-line contact. To reach more men with health problems and in need for information or contact it is recommended to promote on-line health companion contact among this group.
Also the development of on-line health companion specified to a certain category of age would be attractive for patients because some respondents mentioned that to find it important to discuss with people of similar ages. An example is the on-line youth community organized by the Reumapatiëntenbond which seemed successful based on the positive reactions of users. Such an on-line application for youth would be helpful for other patient organizations as well.
On-line health companion contact is seen as an important source of health information. This is an interesting trend as it can provide necessary information to patients concerning health and treatment. The question rise how this great need for health information can be explained. Is there a lack of health information provided by healthcare professionals and leaflets or is there just a lack of practical information? For health policy it would be useful to evaluate this so that they can react on this. Because respondents also agreed recognition and support as important, these websites are probably able to function as a coach for some patients. This would be helpful to keep patients longer at home. As this empowering of patients is aimed by Dutch health policy, it is important to monitor the information provided on these websites and to consider possible applications of these websites. In any case it is important to further develop websites providing on-line health companion contact because, based on the results if this study, they can be suggested to contribute to increased selfmanagement which is very important regarding the tensions on the Dutch healthcare system.
